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MOLLUSCA FROM THE UPPER MIOCENE OF SOUTH CAROLINA WITH 
DESCRIPTIONS OF NEW SPECIES 



BY JULIA A. GARDNER AND T. H. ALDRICH 

The exact locality from which the mollusca listed in this paper 
were collected is known as the Muldrow Place, Sumter County, 
South Carolina, and is located five miles southeast of Mayesville. 
The material is a blue clay marl twelve feet thick, exposed on 
some small streams. Normally it is overlaid by about twelve 
feet of sand and loam. Earle Sloan listed it on p. 308 of his "Cata- 
logue of the Mineral Localities of South Carolina," and named it 
"Upper Pee Dee Phase" of the Miocene. It seems to be very 
nearly of the same age as the Duplin beds farther north, and con- 
tains a great number of the same species. The fauna is more 
tropical in character than the Miocene of Maryland and Virginia. 



List of 

Malampus lineatus Say. 

Acteon cf. shilohensis Whitfield. 

Acteocina canaliculata (Say). 

Acteocina myrmecoon Dall. 

Volvula oxytata Bush. 

Terebra carolinensis (Conrad). 

Terebra neglecta Emmons. 

Terebra dislocata Say. 

Terebra indenta Conrad. 

Terebra concava Say. 

Conus marylandicus Green. 

Conus adversarius Conrad. 

Drillia tricatenaria Conrad. 

Drillia myrmecoon Dall. 

Drillia elegans Emmons. 

Drillia tuberculata Emmons. 

Drillia aphanitoma subsp. oxia Dall. 

Drillia precursor n. sp. 

Drillia sumterensis n. sp. 

Drillia limatvla Lea. 

Drillia perpolita Dall. 

Drillia polygonaiis Dall. 

Drillia pagodula Dall. 

Drillia simpsoni Dall. 

Mangilia eritima Bush. 

Mangilia aff. rubella Kurtz & Stimp- 

son. 
Glyphostoma johnsoni Dall. 
Cancellaria tabulata n. sp. 
Cancellaria venusta Tuomey & Holmes. 



species 

Cancellaria (Trigonostoma) tenera Phil- 
ippi. 

Oliva litterata Lamarck. 

Olivella mutica (Say). 

Marginella borealis Verrill. 

Marginella contracta Conrad. 

Marginella beila (Conrad). 

Marginella denticulata Conrad. 

Marginella aureocincta Stearns. 

Marginella aff. avena subsp. avenacea 
Deshayes. 

Marginella gravida Dall. 

Marginella antiqua Redfield. 

Marginella oliviformis Tuomey & 
Holmes. 

Marginella minuta Pfeiffer. 

Marginella (Volutella) dacria Dall. 

Aurinia mutabilis (Conrad). 

Mitra carolinensis Conrad. 

Mitra wandoensis (Holmes). 

Mitra dalli n. sp. 

Mitrontorpha mitrodita n. sp. 

Fasciolaria rhomboidea Rogers. 

Busycon pyrum subsp. excavatum Con- 
rad. 

Busycon concinum Conrad. 

Busycon maximum Conrad.. 

Busycon perversum Linne. 

Ecphora quadricostata (Say). 

Fusinus f exilis (Conrad). 



18 



PROCEEDINGS OF THE ACADEMY OF 



[Feb, 



Fusinus caloosaensis subsp. carolinensis 

Dall. 
Pisania (Calatoconus) nux Dall. 
Nassaria (Nassarina) glypta Bush. 
Ptychosalpinx laqueatum Conrad. 
Phos sloani n. sp. 
Ilyanassa granifera Conrad. 
Alectrion scalaspira (Conrad). 
Alectrion johnsoni (Dall). 
Alectrion vibex (Say). 
Alectrion ? consensa Ravenel. 
Alectrion neogenensis n. sp. 
Anachis f camax Dall. 
Anachis sumterensis n. sp. 
Anachis styliola n. subsp. obsoleta. 
Anachis anomala n. sp. 
Astyris communis n. subsp. carolinen- 

sis. 
Astyris lunata (Say). 
Murex (Chicoreus) aff. burnsii Whit- 
field. 
Murex (Pterorytis) conradi Dall. 
Ocinebra celluhsa (Conrad). 
Urosalpinx trossulus (Conrad). 
Urosalpinx phriknos n. sp. 
Muricidea aff. floridana (Conrad). 
Peristernia filicata Conrad. 
Coralliophila lepidota Dall. 
Epitonium muldrowi n. sp. 
Epitonium aff. lineatum Say. 
Niso f willcoxiana Dall. 
Melanella bartschi n. sp. 
Melanella magnoliana n. sp. 
Strombiformis dalli n. sp. 
Cassis hodgei Conrad. 
Cypraea carolinensis Conrad. 
Erato ? maugeriae Gray. 
Triforis ? nodesta C. B. Adams. 
Sella clavvlus (H. C. Lea). 
Cerithiopsis aff. subulata Montagu. 
Cerithiopsis aff. greenei (C. B. Adams). 
Caecum cooperi Sanderson Smith. 
Caecum flemingi n. sp. 
Caecum ibex Dall. 
Vermetus (Petaloconchus) sculpturatus 

H. C. Lea. 
Turritella etiwanensis Tuomey & 

Holmes. 
Turritella duplinensis n. sp. 
Turritella carolinensis Conrad. 
Turritella buzdeni (Tuomey & Holmes). 
Fossarus lura Conrad. 
Architectonica granulata Lamarck. 
Rissoina johnsoni Dall. 
Crucibulum auriculum subsp. imbri- 

catum (Sowerby). 
Crucibulum auriculum subsp. spinosum 

(Sowerby). 
Crucibulum constrictum Conrad. 
Crucibulum multilineatum Conrad. 
Calyptrcea centralis Conrad. 



Crepidula fornicata (Linne) . 

Crepidula aculeata subsp. costata Mor- 
ton. 

Crepidula plana Say. 

Natica canrena Linne. 

Natica pusilla Say. 

Polynices (Neverita) duplicatus Say. 

Polynices (Lunatia) internus (Say). 

Polynices (Lunatia) aff. perspectivus 
Rogers. 

Sinum ? perspectivum (Say). 

Eunaticina carolinensis Dall. 

CoUonia aff. elegantula Dall. 

Chlorostoma (Omphalium) exoleta Con- 
rad. 

Calliostoma aff. willcoxianum Dall. 

Calliostoma aff. aluminum Dall. 

Calliostoma aff. bellum (Conrad). 

Calliostoma (Eutrochus) arnillatum 
Tuomey & Holmes. 

Liotia (Arene) gemma Tuomey & 
Holmes. 

Liotia (Arene) major n. sp. 

Teinostoma carinatum (H. C. Lea). 

Cochliohpis aff. striata Dall. 

Episcynia multicarinata Dall. 

Fissuridea catelliformis Rogers. 

Fissuridea chipolana Dall. 

Fissuridea nuclea Dall. 

Dentalium f danai Meyer. 

Dentalium attenuatum Say. 

Dentalium carolinense Conrad. 

Cadulus thallus Conrad. 

Nucula proxima Say. 

Nucula lapteria Dall. 

Leda acuta Conrad. 

Leda trochilia Dall. 

Yoldia Icevis Say. 

Giycymeris subovata Say. 

Glycymeris americana de France. 

Giycymeris duplinensis Dall. 

Area (Barbatia) adamsi (Shuttle- 
worth). 

Area (N&tia) incite Say. 

Area (Scapharca) scalaris Conrad. 

Area (Scapharca) lienosa Say. 

Area (Scapharca) carolinensis Wagner. 

Area (Scapharca) improcera Conrad. 

Area (Scapharca) improcera subsp. bu- 
cula Conrad. 

Ostrea compressirostra Say. 

Ostrea sculpturata Conrad. 

Pecten eboreus Conrad. 

Plicatula marginata Say. 

Mytilus conradinus d'Orbigny. 

Thracia transversa H. C. Lea. 

Pandora (Kennerleyia) arenosa Con- 
rad. 

Pandora (Clidiophora) prodromos n.sp. 

Pandora (Clidiophora) tuomey i n. sp. 
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Cusjridaria (Cardiomya) aff. ornatis- 
sima d'Orbigny. 

Verticordia emmonsi Conrad. 

Astarte glenni Dall. 

Astarte undulata Say. 

Astarte concentrica Conrad. 

Crassitellites (Scambula) undulatus Say. 

Crassitellites (Crassinella) lunulatus 
Conrad. 

Crassitellites (Crassinella) duplinianus 
Dall. 

Cyrena (Pseudocyrena) dupliniana Dall 

Cardita (Carditamera) arata Conrad. 

Venericardia (Cyclocardia) granulata 
Say. 

Venericardia (Pleuromeris) tridentata 
Say. 

Venericardia (Pteromeris) perplana 
Conrad. 

Venericardia (Pteromeris) perplana 
subsp. abbreviata Conrad. 

Chama corticosa Conrad. 

Chama striata Emmons. 

Phacoides (Cavilucina) trisulcatus (Con- 
rad). 

Phacoides (Cavilucina) trisulcatus subsp 
multistriatus (Conrad) . 

Phacoides (Lucinisca) cribarius Say. 

Phacoides (Pseudomiltha) anodonta Say. 

Phacoides (Callucina) radians (Con- 
rad). 

Phacoides (Parvilucina) multineatus 
Tuomey & Holmes. 

Phacoides (Bellueina) tuomeyi Dall. 

Codakia (Jagonia) speciosa (Rogers). 

Divaricella quadrisulcata d'Orbigny. 

Diplodonta nucleiformis (Wagner). 

Diplodonta aclinis Conrad. 

Diplodonta aff. leana Dall. 

Erycina carolinensis Dall. 

Bornia triangula Dall. 

Bornia rota Dall. 

Rochefortia stantoni Dall. 

Rochefortia stimpsoni Dall. 

Sportella constricta Conrad. 

Sportella protexta (Conrad). 

Anisodonta (Fulcrella) Carolina Dall. 

Hindsiella acuta Dall. 

Hindsiella aff. carolinensis Dall. 

Aligena cequata (Conrad). 

Aligena minor Dall. 

Cardium (Trachycardium) cedalium 
Dall. 



Cardium (Cerastoderma) acutilaquea- 
tum Conrad. 

Cardium (Fragum) medium Linne. 

Cardium (Lcevicardium) sublineatum 
Conrad. 

Dosinia elegans Conrad. 

Transenella carolinensis Dall. 

Gafrarium (Gouldia) metastriatum Con- 
rad. 

Macrocallista reposta Conrad. 

Callocardia (Agripoma) say ana (Con- 
rad). 

Pitaria filosina Dall. 

Chione cribaria (Conrad). 

Chione (Lirophora) latilirata (Conrad). 

Chione (Timoclea) grus Holmes. 

Venus campechiensis subsp. rileyi Con- 
rad. 

Gemma magna Dall. 

Gemma trigona Dall. 

Tellina (Merisca) cequistriata Say. 

Tellina (Angulus) macilenta Dall. 

Tellina (Angulus) umbra Dall. 

Tellina (Angulus) dupliniana Dall. 

Strigilla eutykta n. sp. 

Metis magnoliana Dall. 

Macoma carolinensis n. sp. 

Macoma (Psammacoma) holmesii Dall. 

Semele carinata Conrad. 

Semele subovata subsp. duplinensis Dall. 

Semele subovata subsp. appressa Dall. 

Semele nuculoides (Conrad). 

Abra aiqualis Say. 

Tagelus gibbus Spengler. 

Donax emmonsi Dall. 

Donax cuneola n. sp. 

Ensis directus Conrad. 

Spisula confragosa (Conrad). 

Spisula subparilis (Conrad). 

Mulinia congesta (Conrad). 

Mulinia congesta subsp. magnoliana 
Dall. 

Labiosa lineata Say. 

Mya f arenaria Linne. 

Sphenia dubia (H. C. Lea). 

Corbula (Aloidis) caloosai Dall. 

Corbula (Cuneocorbula) inozqualis Say. 

Corbula (Cuneocorbula) cuneata Say. 

Panope reflexa (Say). 

Saxicava arctica Linne. 

Gastrochama cuneiformis Spengler. 

Chwtopleura apiculata Say. 

Discinisca lugubris (Conrad). 



Drillia tricatenaria (Conrad). Plate I, fig. 2. 

Pleurotoma tricatenaria Conrad, 1834, Jour. Acad. Nat. Sci. Philadelphia, 
1st ser. vol. vii, p. 139. 

Surcula (Pleurotoma) tricatenaria Conrad, 1863, Proc. Acad. Nat. Sci. Phila- 
delphia for 1862, vol. xiv, p. 561 (name only). 

Surcula tricatenaria Conrad, 1864, Meek, Miocene Check List, Smith. Misc 
Coll., No. 183, p. 21 (name only). 
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Description. — " Shell subulate, turrited, with longitudinal undu- 
lations, which on each whorl of the spire are crossed by three 
equidistant prominent spiral lines; whorls indented above; inden- 
tations finely striated; suture margined by a carinated line; body 
whorl with about thirteen spiral lines; aperture more than one- 
third the length of the shell. Length, three-fourths of an inch." 
Conrad, 1834. 

General Characters. — Shell rather large, robust. Aperture ap- 
proximately one-third the total altitude. Whorls probably 8 to 
10 in number, concave posteriorly, straight sided or gently convex 
in front of the fasciole. Body smoothly contracted at the base. 
Appression of the whorls rather marked. Suture line incon- 
spicuous. 

Protoconch. — Apex broken away in all available material. Nu- 
cleus apparently small. 

Sculpture. — External sculpture vigorous, both axial and spiral. 
Axial costae rather strongly elevated, rounded, somewhat undu- 
latory and slightly protractive, 12 to 14 in number on the later 
whorls, persisting with undiminished strength to the anterior 
suture but quite abruptly evanescent posteriorly at the margin 
of the fasciole; on the body whorl, weakening a little in front of 
the periphery and becoming obsolete before reaching the pillar 
and, in the older forms, irregular or altogether obsolete toward the 
aperture; intercostal areas concave, narrower than the costals. 
Spiral sculpture of broadly arched, rather prominent, primary 
fillets, uniform in strength on both the costal and the intercostal 
areas, 9 to 11 in number on the ultima, 3 or 4 upon the penultima, 
usually, though not always, equal or sub-equal in size and spacing; 
intercalaries absent in the type but present, as a rule, to the num- 
ber of 1, 2, or 3 between the primaries of the later whorls; posterior 
fasciole obscurely undulated anteriorly by the axial sculpture, 
spirally threaded with 4 to 6 fine, close-set lirae with 1 or 2 stronger 
cords at the posterior margin, directly in front of the suture line. 
Anterior canal sculptured with 4 to 6 crowded lirae. 

Aperture. — Aperture narrow, obliquely lobate, obtusely angu- 
lated at the posterior commissure. Labrum somewhat flaring; 
posterior siphonal notch very narrow, but rather deep. Labium 
gently excavated at the base of the body whorl. Pillar straight, 
moderately long, simple. Parietal wall and pillar heavily rein- 
forced. Anterior canal rather long and broad, obtusely truncate 
at the extremity. 
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Dimensions. — Altitude, 17.5 mm. Maximum diameter, 6.0 mm. 

Type Locality. — Smithfield, James River, Isle of Wight County, 
Virginia. Yorktown Formation. 

Observations. — Drillia tricatenaria Conrad is more vigorously 
sculptured than any of its congeners, even the closely related 
Drillia pyrenoides Conrad. D. pyrenoides is, furthermore, a rela- 
tively shorter, somewhat stouter shell than D. tricatenaria, with 
a more rapidly tapering spire and a slightly shorter canal. The 
axial costae of the former are much more nodose in character 
than in the latter, while the spirals, both primary and secondary, 
are fewer in number, more irregular and less prominent. Upon 
the posterior fasciole, the spiral sculpture is often altogether obso- 
lete, excepting for the sutural cord, which is always less prominent 
than in D. tricatenaria. Members of this species appear under 
such various names in the different collections that it has seemed 
worth while to redescribe and figure the type kindly loaned for 
the purpose by the Academy of Natural Sciences of Philadelphia. 

Distribution. — St. Mary's Formation. Sycamore, Southampton 
County, Virginia; 8 to 9 miles and 9 to 10 miles south of Green- 
ville, Pitt County, North Carolina. Yorktown Formation. York- 
town, York County; Smithfield, Isle of Wight County; Suffolk 
and 1 mile northeast of Suffolk, Nansemond County, Virginia. 
Duplin Formation. Natural Well, 1J miles north of Magnolia, 
Duplin County; Lake Waccamaw, Columbus County, North 
Carolina. Muldrow's Place, 5 miles southeast of Mayesville, 
Sumter County, South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Drillia precursor new species. Plate I, fig. 1. 

General Characters. — Shell small, polished, rather slender, ob- 
tusely tapering; Aperture less than half the entire altitude. 
Whorls 1\ in all, flattened laterally, the profile of the spire feebly 
crenulated, however, by the axial ribbing. Body whorl broadly 
rounded, rather strongly constricted at the base. Volutions very 
closely appressed, delimited by very fine and inconspicuous sutures. 

Protoconch. — Protoconch small, obtuse. Initial turn smooth and 
almost entirely immersed in the succeeding volution. Sculpture 
foreshadowed by the gradual introduction of a keel on the early 
part of the second nuclear turn, — the spirals increasing in number 
and prominence so that the close of the whorl is sculptured with 
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4 strong lirae, the third from the posterior suture being the strong- 
est. Dividing line between conch and protoconch very sharp, 
marked by the abrupt reduction of the spiral sculpture and the 
even more abrupt appearance of the axial sculpture. 

Sculpture. — Axials low and rounded, 13 or 14 to a turn, least 
prominent upon the body, obsolete upon the pillar; interaxial 
areas broadly concave, usually wider than the axials. Spirals 
somewhat irregular, wide, flattened, little elevated bands, separ- 
ated by narrower interspaces, 4 or 5 in number on the earlier 
whorls, 10 or 12 on the ultima and pillar. Posterior fasciole dis- 
tinct, sculptured with 3 low, flat spirals separated by linear inter- 
spaces, and with a prominent rounded thread revolving anterior 
to the suture; a much less prominent liration also developed just 
posterior to the suture. 

Aperture. — Aperture narrow, obliquely lenticular, acutely angu- 
lated at the posterior commissure. Labrum broadly and feebly 
arcuate. Siphonal notch narrow and not very deep. Labium 
feebly convex. Pillar straight, simple. Parietal wall and pillar 
heavily reinforced. Anterior canal short, rather broad, feebly 
emarginate. 

Dimensions. — Altitude, 7.2 mm. Maximum diameter, 3.0 mm. 

Type Locality. — Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Duplin Formation. 

Observations. — It seems quite probable that this late Miocene 
Drillia is the ancestor of the Caloosahatchie Pliocene form, Drillia 
piscator Dall. In general aspect, it is a more highly polished 
shell with a less strongly defined sculpture. In detail, it differs 
from D. piscator in the nuclear characters, the more numerous 
axial ribs, which are more prominent especially on the ultima, 
the narrower and more elevated spicals and the stronger and more 
angular liration revolving anterior to the suture. 

Distribution. — Duplin Formation. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Drillia sumterensis new species. Plate I, fig, 3. 

General Characters. — Shell rather small for the genus, slender, 
tapering. Component volutions 10 in number. Whorls of spire 
gently convex, regularly increasing in diameter. Body less than 
half as high as the entire shell, rounded like the later whorls of 
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the spire, smoothly constricted at the base. Volutions so closely 
appressed against each other that the suture line is undulated by 
the costse of the preceding turn. 

Protoconch. — Protoconch very small and smooth, twice-coiled. 
Initial turn for the most part submerged in the succeeding volu- 
tion. Second turn feebly inflated. Opening of conch marked 
by the abrupt appearance of the axial sculpture. 

Sculpture. — Axial ribs 8 or 9 to the whorl, broad and undulatory, 
extending from the anterior margin of the fasciole to the suture 
and, on the final volution, well down on to the pillar; incrementals 
perceptible with a hand lens. Spirals low, broad, inconspicuous 
lirations, numbering 7 to 9 to the whorl, separated by interspaces 
of about half their own width ; fortuitous secondaries occasionally 
intercalated; pillar threads more rounded and more prominent 
than those behind them; fasciole well defined, feebly concave, 
slightly corrugated by the costae, sculptured with 5 to 7 very 
faintly impressed revolving lines and oblique incrementals. 

Aperture. — Aperture narrow, lobate, acutely angulated at the 
posterior commissure. Outer lip gently arcuate, not sharply 
constricted at the base of the body. Siphonal notch rather shal- 
low, symmetrically disposed upon the fasciole. Labium excavated. 
Pillar straight, simple. Parietal wall and pillar wash heavy. 
Anterior canal very short, moderately broad, obtusely truncate. 

Dimensions. — Altitude, 14.0 mm. Maximum diameter, 5.0 mm. 

Type Locality. — Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Duplin Formation. 

Observations. — Drillia sumterensis closely approaches Mangilia 
in delicacy of outline and ornamentation. The character of the 
anterior canal is, however, more suggestive of Drillia. 

Distribution. — Duplin Formation. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Cancellaria tabulata new species. Plate I, fig. 9. 

General Characters. — Shell rather large and heavy, conspicuously 
scalariform. Aperture a little more than half as high as the entire 
shell. Conchal volutions 5 in number, widely tabulated, the 
whorls of the spire flattened laterally, the body broadly rounded 
and abruptly constricted at the base. Suture distinct, feebly 
impressed, undulated by the costal of the preceding volution. 
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Protoconch. — Protoconch rather small, smooth, thrice-coiled, the 
component whorls increasingly rapidly in diameter, altitude, and 
degree of inflation. Dividing line between conch and protoconch 
indicated by the abrupt initiation of the axial sculpture. 

Sculpture. — Whorls of conch latticed. Axial sculpture of nar- 
row, rounded, elevated ribs, irregularly spaced and, on the ultimar 
and penultimar whorls, varying from 16 to 26 in number; costals 
of spire continuous from suture to suture, strongly retractive 
on the shoulder, weakening perceptibly posteriorly; on the ultima, 
persisting with diminishing strength well down on to the pillar; 
incrementals well developed. Spiral sculpture often more promi- 
nent than the axial; lirations flat topped, well elevated threads, 
separated by interspaces a little wider than the lirae and just 
about equal to the intercostal areas; the spirals overiding the 
costse at their intersection, producing a series of elevations which 
would appear granular in a more closely sculptured shell; normal 
number of primaries on the sides of the whorls of the spire, 3; 
on the body and pillar, 8 to 10; anterior primary of each volution 
following the peripheral angle; angle rounded off on the final half 
turn and, at the aperture, almost or altogether obsolete; a single 
secondary occurring midway between the periphery and the suture; 
other secondaries intercalated upon the body whorl; anterior 
fasciole threaded with 3 or 4 subequal, closely spaced lirae. 

Aperture. — Aperture rather narrow for the group, oblique. Outer 
lip arcuate, Urate within; lirae approximately 9 in number, corre- 
sponding in position to the secondaries on the body whorl. Col- 
umella quite strongly excavated at the base of the body. Parietal 
wash not sufficiently heavy to conceal the basal sculpture. Pillar 
quite long and straight: Columellar plications narrow, oblique, 
sub-parallel and almost equally spaced, increasing rapidly in 
prominence from the anterior to the posterior; anterior fold mar- 
ginal. 

Umbilicus. — An umbilical chink usually open, though occasion- 
ally concealed by callous. 

Dimensions. — Altitude, 29.62 mm. Maximum diameter, 17.0 mm. 

Type Locality. — 5 miles northeast of Smithfield, James River, 
Isle of Wight County, Virginia. Yorktown Formation. 

Observations. — Cancellaria tabulata is separated from the later 
but, closely allied Cancellaria conradiana Dall by the lower spire, 
the stouter body whorl, the much wider, much more sharply defined 
shoulder, and the more loosely reticulated sculpture. 
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Distribution, — Yorktown Formation. 5 miles northeast of Smith- 
field, James River, Isle of Wight County, Virginia. Duplin For- 
mation. Natural Well, 1 \ miles north of Magnolia, Duplin County, 
North Carolina. Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Mitra dalli new species. Plate I, figs. 4, 8, 

Mitra sp. indet., Dall, 1890, Trans. Wagner Free Inst. Sci., Philadelphia, 
vol. iii, pt. ii, p. 93. 

Original Description. — "A single specimen too worn to name 
was found in the Caloosahatchie marl. It has about sixteen ribs 
and in general resembles a slender M. Wandoensis, but just below 
the periphery of the whorl is a marked groove, channelled and 
cutting the ribs as well as the interspaces. On the earlier whorls 
this channel revolves a short distance behind the suture, which 
thus appears double. This character will enable the species to 
be recognized when perfect specimens are found. There are 
three folds on the columella and the shell is about the size of the 
next species. (Mitra wilcoxii.) " Dall. 1890. 

General Characters. — Shell small, slender, terminating obtusely. 
Aperture about one-third the total altitude. Whorls of conch 
6J in number, flat-sided, tabulated behind, wound about one 
another like a bandage with the posterior edge folded under. Body 
rather abruptly constricted at the base. Sutures deeply im- 
pressed. 

Protoconch. — Nucleus smooth, papillate, coiled 1J times. 

Sculpture. — Axial sculpture of about 18 sharp, narrow, elevated, 
slightly arcuate costse which persist with undiminished strength 
from suture to suture and, on the ultima, as far as the canal. Spiral 
lirations, for the most part, discernible only under magnification; 
the spiral sculpture, of the apical whorls, with the exception of 
the pre-sutural groove, confined to the intercostal areas; lirations 
low, broad, and flattened, 5 to 8 to the whorl as a rule, separated 
by narrower interspaces; number and character of the lirations 
on the portion of the body whorl posterior to the impressed groove 
similar to that of the earlier whorls; spirals much more prominent 
anterior to the groove and visible without magnification, 4 to 6 
in number, exclusive of those upon the canal, unequal in size and 
strength, and for the most part, separated by linear interspaces; 
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anterior fasciole adorned with about 4 rounded, elevated, close-set 
cords. 

Aperture. — Aperture very narrow, somewhat crescentic. Pos- 
terior commissure well rounded. Outer lip arcuate, smooth within. 
Columella concave, bearing 3 folds, of which the two posterior 
are the strongest. Anterior canal short, recurved, slightly emar- 
ginate. 

Dimensions. — Altitude, 8.0 mm. Maximum diameter, 2.5 mm. 

Type Locality. — Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Duplin Formation. 

Observations. — The species is characterized not only by the spiral 
furrow but also by the slender, tabulated outline of the whorls. 
The type has been compared with the form from which DalFs 
description was made and there is no doubt of their identity. 
The young of the species are stout little cones with well devel- 
oped sculpture and an angular whorl. 

Distribution. — Yorktown Formation. Drainage ditch 1 mile 
northeast of Suffolk, Nansemong County, Virginia. The young 
individual collected at this locality is referred rather doubtfully 
to this species. 

Duplin Formation. — Muldrow's Place, 5 miles southeast of 
Mayesville, Sumter County, South Carolina. Caloosahatchie For- 
mation. Caloosahatchie River, Florida. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Mitromorpha mitrodita new species. Plate I, fig. 7. 

General Characters. — Shell very small, fusiform, the greatest 
diameter falling at or just anterior to the median line of the shell. 
Aperture nearly half the total altitude. Whorls of conch 4| in 
number, regularly increasing in diameter, those of the spire some- 
what trapezoidal in outline, the body broadly arcuate. Sutures 
inconspicuous, undulated by the costse of the preceding whorl. 

Protoconch. — Protoconch twice coiled. Initial turn minute, in- 
flated, immersed only at the tip. Succeeding volution relatively 
high, broadly convex. Opening of conch indicated by the abrupt 
appearance of the axial and spiral ornamentation. 

Sculpture. — Axial sculpture less conspicuous than the spiral; 
costse confined largely to the earlier whorls and tending to become 
obsolete on the ultima and penulta, 9 to 10 in number, low, rounded, 
and undulating, continuous from suture to suture but most promi- 
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nent directly behind the anterior suture. Spirals equisized and 
equispaced, narrow, sharp, much elevated lirse, prominent alike 
on the costal and intercostal areas; lirations 4 in number on each 
of the apical whorls, 12 or 13 upon the body and pillar which are 
not well differentiated; the wider interspaces striated with fine, 
even, close-set incrementals; fasciole indicated by the slightly 
wider interspace between the posterior and the next succeeding 
spiral. 

Aperture. — Aperture narrow, sinuous, acutely angulated pos- 
teriorly. Outer lip broadly arcuate, feebly Urate within. Col- 
umella excavated at the base of the body whorl. Parietal and 
pillar wash rather thin. Pillar moderately long, slightly twisted, 
bearing 2 equal, oblique, and rather feeble plications, midway 
between the anterior and posterior canals. Anterior canal broad 
and open, obtusely truncated at the extremity. 

Dimensions. — Altitude of type, 5.5 mm. Maximum diameter, 
2.0 mm. Altitude of average individual, 3.7 mm. Maximum 
diameter, 1.5 mm. 

Type Locality. — Natural Well, Duplin County, North Carolina. 
Duplin Formation. 

Observations. — Mitromorpha mitrodita is separated from M. 
pygmaea, its nearest southern relative, by the more slender out- 
line, and the broader and less numerous costals, which, in mitrodita, 
are not confined exclusively to the early whorls but undulate the 
penult and even the ultima. M. smithfieldensis Olsson, the York- 
town analogue, differs in the less numerous conchal turns, the 
more distant axial sculpture, and the lower number of body spirals. 

Distribution. — Duplin Formation. Natural Well, 1J miles north 
of Magnolia, Duplin County, North Carolina. Muldrow's Place, 
5 miles southeast of Mayesville, Sumter County, South Carolina. 

The species is rare and, even when present, is so small that it 
is easily overlooked. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Phos sloani new species. Plate I, fig. 10. 

General Characters. — Shell slender; spire greatly elevated for 
the genus. Aperture less than two-thirds the total altitude. 
Whorls closely appressed, almost flat, though apparently some- 
what convex because of the greater prominence of the axial ribs 
near the median line of the whorl. Body whorl gently rounded, 
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rather sharply constricted at the base. Suture distinct, not con- 
spicuous, gently undulated by the axial ribs of the preceding whorl. 

Protoconch. — Protoconch small, smooth, acutely tapering, pauci- 
spiral, although the exact number of turns can not be determined 
because of the decortication of the apex. 

Sculpture. — Axial sculpture of prominent, rounded ribs and of 
incrementals visible only under magnification; costse 7 or 8 to 
the whorl, rounded, though sharply defined, conspicuous eleva- 
tions, which, on the spire, persist from suture to suture, although 
strongest on the periphery; body costse rounded on the summits, 
the sides almost vertical, gradually flattening as they approach 
the canal; prominence of the costse greatly increased by the pecu- 
liar spiral lirations which cross them. Primary spirals 3 or 4 
in number upon the whorls of the spire, broad and low and very 
flat in the intercostal areas and on the sides of the costse; lirse 
abruptly thickening, however, upon the summits of the costals 
thereby throwing the intercostal areas into relief and apparently 
increasing the elevation of the costse; secondary spiral lirations 
narrow, flat bands less than one-half as wide as the primaries 
and separated from them by interspaces the width of the former; 
secondaries not increasing in prominence as they cross the axials; 
posterior fasciole rather wide, sculptured with an anterior second- 
ary, 2 or 3 primaries of uniform elevation and without intercalated 
secondaries, together with a broad, pre-sutural ribbon equal to 
the primaries in altitude and exceeding them in breadth; body 
whorl ornamented with 12 primaries; secondaries intercalated on 
the posterior portion but absent anteriorly; anterior fasciole dif- 
ferentiated but not prominently keeled, sculptured with 5 to 8 
crowded lirse. 

Aperture, — Aperture ovate-elongate. Labrum arcuate, fur- 
nished with 8 or 9 sharp plications upon the surface. Columella 
concave, smooth, calloused. Canal short, slightly recurved, emar- 
ginate. 

Dimensions. — Altitude, 20.7 mm. Maximum diameter, 7.2 mm. 

Type Locality. — Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Duplin Formation. 

Observations. — Phos sloani is known only from Sumter County, 
South Carolina, and is quite unlike any described form. It is 
characterized by the peculiar, abrupt increase in the prominence 
of the spirals as they mount the summit of the costals, so that 
the intercostals have the appearance of being smoothly scooped. 
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We have the pleasure of naming this interesting species in honor 
of Dr. Earle Sloan, of Charleston, South Carolina, whose name 
will always be so pleasantly associated with the development of 
the Geological Survey of South Carolina. 

Distribution. — Duplin Formation. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Alectrion neogenensis new species. Plate I, figs. 5, 6. 

General Characters. — Shell elevated, slender, turrited. Body 
whorl slightly more than half the altitude. Conchal whorls 6 
in number, feebly convex, the ultima abruptly constricted at the 
base. Suture line distinct, slightly impressed, undulated by the 
costals of the preceding volution. 

Protoconch. — Protoconch of 2 small, smooth, button-like whorls, 
the earlier turn submerged in the later. 

Sculpture. — Axial and spiral sculpture normally initiated simul- 
taneously; in some individuals, however, the costals apparently 
preceding the spirals. Costals, when well established, narrow, 
rounded, and moderately elevated, 10 to 14 in number on the 
later volutions; for the most part, equi-size, persistent with uni- 
form strength from suture to suture and separated by intercostals 
of approximately equal width. Spirals regular as a rule, in size 
and spacing, from the nucleus to the anterior canal, very low, 
rather broad, overriding the costal and the intercostal areas with 
uniform strength, 6 in number on the later whorls of the spire, 
and 10 or 12 on the body, — the two anterior narrow, and more 
elevated than those behind; interspirals equal to or a little nar- 
rower than the spirals. Base of body margined by profound 
sulcus on which the incremental sculpture is well marked. Anterior 
fasciole bearing some half dozen crowded spirals. 

Aperture. — Aperture not quite one-third the total altitude, 
obliquely ovate. Outer lip sub-varicose, flaring anteriorly, though 
abruptly contracted at the canal; inner denticles sharp little ridges 
at right angles to the margin, uniformly spaced and about 6 in 
number. Columellar lip sigmoidal, heavily calloused, the outer 
margin of the callous sharply defined. A rather prominent trans- 
verse ridge developed near the posterior commissure, and shorter 
irregular denticles toward the anterior canal. Anterior canal 
short, recurved, and deeply emarginate. 
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Dimensions. — Altitude, 12.1 mm. Maximum diameter, 6.0 mm. 
Diameter at right angles to the maximum diameter, 5.0 mm. 

Type Locality. — NeilPs Eddy Landing, 3 miles north of Cronley, 
Columbus County, North Carolina. Waccamaw Formation. 

Observations. — The Alectrion lapontierei of Dall is quite similar 
in outline but runs smaller, and has fewer, much narrower, and 
more distant spirals. 

Distribution. — St. Mary's Formation. 4 miles northwest of 
Williamston, Martin County; 1 mile west of Wilson in Hominy 
Swamp, Wilson County, North Carolina. Yorktown Formation. 
Yorktown, York County; 1J miles north of Suffolk, 1 mile north- 
east of Suffolk, and at Suffolk, J mile below the Suffolk water 
works dam, Nansemond County, Virginia. Colerain Landing on 
the Chowan River, Bertie County, North Carolina. Duplin 
Formation. 2 miles below Lumberton, and 4 or 5 miles below 
Lumberton, Robeson County, North Carolina. Muldrow's Place, 
5 miles southeast of Mayesville, Sumter County, South Carolina. 
Waccamaw Formation. NeilPs Eddy Landing, 3 miles north of 
Cronley, Columbus County, North Carolina. 

Although the type of this widely distributed little species comes 
from the Waccamaw, it occurs most commonly in the Yorktown 
and Duplin Formations. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Anachis styliola new subspecies obsoleta. Plate II, figs. 7, 9, 12. 

General Characters. — Shell moderately tall, varying quite widely 
in degree of slenderness. Spire acute, attenuated. Aperture 
sometimes less than one-third the total altitude. Whorls 8 to 10 
in number, regularly increasing in size, minutely tabulated pos- 
teriorly, the preceding volution, correspondingly undercut an- 
teriorly. Early whorls of conch strongly, carinated, the keel moving 
forward from its initial position at approximately the median 
horizontal, till, by the end of the first whorl, it directly overhangs 
the suture and conspicuously coronates the succeeding turn, grad- 
ually, however, becoming lower and less prominent, and usually 
reduced to the normal plane of the spire by the end of the third 
whorl. Suture distinct, inconspicuous; sulcus outlining the periph- 
ery of the preceding whorl often visible behind it. 

Protoconch. — Protoconch smooth, including 1J to 2 whorls, the 
first half turn largely immersed, the second quite strongly globose 
posteriorly, becoming decreasingly convex anteriorly. 
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Sculpture. — Axial sculpture appearing, as a rule, on the first 
coil of the conch in the shape of faint incremental striae, which 
rapidly strengthen and recur at more and more regular intervals 
until, by the beginning of the second conchal whorl, there is, in 
the majority of individuals, a well established axial sculpture of 
16 to 18 narrow, obtuse, slightly arcuate riblets which are uniform 
in strength on the early whorls, from the posterior shoulder to 
the anterior keel which they delicately crenulate; axial sculpture 
varying in degree of development and persistence from that of 
the A. styliola sensu stricto to an almost smooth type in which the 
costals are reduced to feeble undulations faintly visible just pos- 
terior to the suture line and even feebler wavelets anterior to 
the suture. Spiral sculpture confined, as a rule, to the base of 
the body whorl, the pillar, and the anterior canal; periphery of 
ultima usually outlined by a shallow linear sulcus; base of ultima 
usually sculptured with 6 to 8 low, half obsolete threads separated 
by linear interspaces, and, in front of them, 2 less feeble, mor^ 
widely separated spirals; lirations upon the pillar and anterior 
siphonal canal normally 9 or 10 in number, well rounded, rather 
prominent, and close-set; faint traces of spiral lirae visible under 
high magnification upon other portions of the surface but nowhere 
sufficiently strong to affect the general aspect of the shell. 

Aperture. — Aperture narrow, lenticular, angulated posteriorly. 
Outer lip feebly arcuate, obscurely varicose in the adult forms 
and transversely Urate within. Inner lip contracted at the base 
of the body whorl. Parietal wall glazed, more or less corrugated 
in harmony with the spiral sculpture; margin of reflected callous 
sharp, and standing apart from the pillar wall. Anterior canal 
moderately long for the genus, recurved, obliquely emarginate. 

Dimensions. — Altitude, 16.5 mm. Maximum diameter, 4.6 mm. 

Type Locality. — Natural Well, 1J miles north of Magnolia, 
Duplin County, North Carolina. Duplin Formation. 

Observations. — The diagnostic characters of the subspecies are 
the relatively shallow sutural channel and the more or less obso- 
lete sculpture, both axial and spiral. It is a rather common little 
form in the Duplin of the Carolinas. 

Distribution. — Duplin Formation. Natural Well, 1J miles north 
of Magnolia, Duplin County, North Carolina. Muldrow's Place, 
5 miles southeast of Mayesville, Sumter County, South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 
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Anachis sumterensis new species. Plate II, figs. 2-, 6. 

General Characters. — Shell small, slender, fusiform, including 
from 6 to 7 volutions. Whorls of spire keeled and slightly over- 
hanging. Body whorl gently and evenly rounded, approximately 
half as high as the entire shell. Posterior margins closely ap- 
pressed. Suture distinct. 

Protoconch. — Nucleus small, erect, sub-globular, including 1| 
volutions. First turn and part of second smooth. Last quarter 
turn sculptured with very fine, microscopic, axial striations. 

Sculpture. — Axial sculpture of about 10 longitudinal undulations 
which are most conspicuous upon the keel, evanescing above and 
below and becoming almost or altogether obsolete upon the ultima; 
growth lines confined to the interspaces between the spirals. Spiral 
sculpture abruptly initiated at the origin of the conch; lirations 
flattened, rather broad, conspicuous alike on the costal and the 
intercostal areas, 4 in number on the early whorls of the spire, the 
anterior the most prominent, so strong indeed, that it forms a 
keel which overhangs the succeeding turn; one or 2 additional 
spirals introduced on the later volutions between the keel and the 
anterior suture; lirations on the body 6 or 7 in number, similar 
in character to those upon the spire; interspaces approximately 
the width of the spirals, straight-sided and misroscopically striated 
with fine, close-set incrementals ; pillar and canal adorned with 
about double the number of lirse present upon the body whorl, 
these lirse differing, however, from the body spirals in being nar- 
rower, slightly rounded and much more crowded. 

Aperture. — Aperture a rounded, irregular oval, angulated pos- 
teriorly. Outer lip strongly arcuate, faintly Urate within. Inner 
lip excavated, thinly calloused. Canal rather short for the genus, 
wide and open, truncate anteriorly. 

Dimensions. — Altitude, 5.5 mm. Maximum diameter, 2.0 mm. 

Type Locality. — Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Duplin Formation. 

Observations. —The overhanging whorls suggest the young of 
Anachis styliola Dall, but the former is much more angular in 
outline and is sculptured with numerous narrow riblets and ill- 
defined spirals while in the latter, the axial costals are relatively 
few in number and broad and undulatory in character, while 
the spirals are strong and regular. 

Distribution. — Duplin Formation. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. 
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Collections. — XL S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Anachis anomala new species. Plate II, fig. 3. 

General Characters. — Shell small, heavy, rather stout, fusiform. 
Volutions 5J to 6, slightly convex, narrowly tabulated, rapidly 
increasing in size. Body smoothly constricted at the base. Aper- 
ture a little less than one-half the total altitude. Suture line 
inconspicuous, impressed. 

Protoconch. — Apex somewhat decorticated so that is is impossible 
to determine all of the characters of the earlier whorls. Proto- 
conch probably small, smooth, papillate, and pauci-spiral. 

Sculpture. — First whorl of conch apparently smooth; second 
whorl sculptured with about 16 narrow, rounded, axial riblets 
which disappear quite abruptly on the penultima. Spiral sculp- 
ture, for the most part, wanting though faintly impressed lines 
may occasionally be caught on the second whorl under magnifi- 
cation and a faint but distinct linear sulcus follows directly behind 
the suture from the second turn to the last; two stronger impressed 
spirals directly in front of the periphery of the ultima; pillar and 
canal sculptured with 9 straight sided, proximate grooves suf- 
ficiently deep to be visible with the unaided eye. 

Aperture. — Aperture irregularly elongate. Outer lip straight, 
somewhat flaring anteriorly, subvaricose, thickened and quinque- 
denticulate within, — the denticles decreasing in prominence an- 
teriorly; posterior commissure filled with callous. Labium broadly 
constricted at the base of the body. Pillar straight, simple, heavily 
calloused, slightly rugose near the outer margin of the wash^ — 
the rugae corresponding in position to the external sculpture. 
Canal short, open, slightly recurved, abruptly truncate and broadly 
emarginate anteriorly. 

Dimensions. — Altitude, 5.0 mm. Maximum diameter, 2.5 mm. 

Type Locality. — Natural Well, Duplin County, North Carolina. 
Duplin Formation. 

Observations. — Anachis anomala is doubtless a near relative of 
the protean A. avara of Say. Though very similar in general 
aspect and outline, the absence of an axial sculpture upon the 
first and the last whorl is sufficient to readily differentiate it spe- 
cifically. 

Distribution. — Duplin Formation. Natural Well, 1J miles north 
of Magnolia, Duplin County, North Carolina. Muldrow's Place, 
3 
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5 miles southeast of Mayesville, Sumter County, South Carolina. 
The species is rare even within the apparently restricted area 
within which it occurs. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Astyris communis new subspecies carolinensis. Plate II, fig. 11. 

General Characters. — Shell rather large for the genus, stout, 
rudely biconic. Whorls approximately 8 in number, tapering 
rapidly to an acute apex which is somewhat decorticated so that 
the characters of the protoconch are obscured. Body whorl 
between one-half and two-thirds of the total altitude, obtusely 
angulated at the periphery excepting near the aperture where 
it is broadly rounded and scarcely constricted. Whorls of spire 
trapezoidal in outline. Suture impressed; edge of whorl in front 
of it sharp, but closely appressed. 

Protoconch. — Protoconch very imperfectly preserved. 

Sculpture. — External surface unsculptured excepting for some 
15 linear sulci upon the pillar and anterior canal. 

Aperture. — Aperture a little less than one-half the total altitude, 
rather narrow, angulated behind. Outer lip a sinistral hook, 
feebly emarginate posteriorly, thickened and dentate within; 
denticles 8 in number in the type, the posterior rather smaller 
and somewhat removed from the 7 in front of it which are equisize 
and equispaced and extend well around the anterior curvature. 
Columella rather sharply excavated at the base of the body, simple, 
excepting for an obscure marginal fold. Parietal wall glazed, 
a drop of callous deposited just in front of the posterior angle, 
feebly rugose at the initiation of the pillar. Anterior canal straight 
or very slightly recurved, deeply emarginate. 

Dimensions. — Altitude, 13.3 mm. Maximum diameter, 6.1 mm. 

Type Locality. — Tilly's Lake, South Carolina. Waccamaw For- 
mation. 

Observations. — The subspecies carolinensis is isolated from the 
communis s. s. by the absence of the minute tabulation in front 
of the suture, and the longer and straighter anterior canal. In 
many of the collections and check-lists, forms similar to those 
which have been included under this subspecies are listed under 
Astyris profundi or its subspecies minor and permagna. The 
type of profundi was dredged in eight hundred and five fathoms. 
The body whorl is more rounded than in any of the Tertiary indi- 
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viduals with which it is confusable, the nucleus has more turns, 
and furthermore, there is a microscopically fine but very distinct 
and regular spiral sculpture developed on the earlier whorls of 
the conch, which has never been perceptible on any of the fossil 
individuals. It would be indeed remarkable to find in the Ter- 
tiary sands the representatives of a recent deep water species 
associated with limpets, littorinas, clams and other characteristic 
denizens of the littoral zone. There is, however, no reliable evi- 
dence that we are in the face of any such phenomenon. The 
type is in the Collections of the United States National Museum 
and has been listed as Astyris profundi var. permagna. As per- 
magna has never been described nor figured, the label name has 
been abandoned in order to avoid the confusion of applying so 
suggestive an adjective to a subspecies of approximately the same 
dimensions as the species sensu stricto. 

Distribution. — Duplin Formation. Natural Well, 1J miles north 
of Magnolia, Duplin County; Lake Waccamaw, Columbus County, 
North Carolina. Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Waccamaw Formation. 
Walker's Bluff, Bladen County. Neill's Eddy Landing, 3 miles 
north of Cronley, Columbus County, North Carolina. Tilly's 
Lake, Horry County, South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Urosalpinx phriknos new species. Plate IV, figs. 2, 4, 6, 7. 

General Characters. — Shell of medium size, fusiform, the greatest 
diameter falling very close to the median line. Aperture approxi- 
mately half the total altitude. Component volutions normally 
7 in number in the adult conch. Whorls of spire convex, obscurely 
shouldered, decreasing rapidly in size toward the acute apex. 
Body whorl rather abruptly constricted at the base. Posterior 
fasciole closely appressed against the preceding volution. Suture 
line slightly impressed, undulated. 

Protoconch. — Protoconch including lj small, smooth, somewhat 
flattened whorls. First half turn partially submerged in the 
succeeding volution. Differentiation between conch and proto- 
conch very sharp. 

Sculpture. — Both axial and spiral sculpture initiated at the 
beginning of the first whorl of the conch. Axial sculpture of 9 
or 10 broad, rounded, prominent ribs which tend to evanesce 



36 PROCEEDINGS OF THE ACADEMY OF [Feb., 

upon the posterior fasciole and canal; intercostal areas broadly 
convex and approximately equal in width to the costals; incre- 
mental sculpture consisting of minute, over-lapping lamellae most 
conspicuous upon the fasciole, and at the intersection with the 
spirals. Primary spirals rather low, uniform, broadly arched 
lirations, 3 or 4 in number on the penult and 14 to 16 upon the 
ultima and canal; secondaries regularly intercalated; tertiaries 
rarely. 

Aperture. — Aperture rather narrow, pyriform. Labrum arcuate, 
sub- varicose during the development of the costals; outer edge 
often minutely crenulated; inner transverse lirations analagous 
to external secondaries. Labium gently excavated at the base 
of the body, somewhat thickened but not plicate at the entrance 
to the canal. Anterior canal rather long, slightly twisted, with 
proximate margins and a shallow terminal notch. 

Umbilicus. — Umbilical chink almost or entirely concealed by 
the parietal callous. 

Dimensions. — Altitude, 19.7 mm. Maximum diameter, 10.4 
mm. Diameter at right angles to the maximum diameter, 9.5 
mm. Dimensions of a less perfect individual: altitude, 23.3 mm. 
Maximum diameter, 13.1 mm. Diameter at right angles to the 
maximum diameter, 12.1 mm. 

Type Locality. — Natural Well, Duplin County, North Carolina. 
Duplin Formation. 

Observations. — Urosalpinx phriknos is remarkable among its 
congeners for its relatively few but uniform and vigorous axial 
costse. 

Distribution. — St. Mary's Formation. 3 miles southwest of 
Frog Level, Pitt County. Wilson, Wilson County, North Caro- 
lina. Duplin Formation. Natural Well, lj miles north of Mag- 
nolia, Duplin County; 4 to 5 miles below Lumberton and 1J miles 
northeast of Fairmont, Robeson County, North Carolina. Muld- 
row's Place, 5 miles southeast of Mayesville, Sumter County, 
South Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Epitonium muldrowi new species. Plate II, fig. 10. 

General Characters. — Outline slender, whorls enlarging but slowly. 
Apex of spire broken away; remaining volutions 4 J in number, 
convex, barely contiguous, very strongly constricted at the deeply 
impressed sutures. 
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Protoconch. — Protoconch not preserved. 

Sculpture. — Axial varices equisize, 8 to the whorl; on the later 
turns, made up of four heavy lamellae which open up slightly 
on the medial portion of the whorl, abruptly contracting both 
vertically and horizontally about midway between the periphery 
of the whorl and the posterior suture, thus giving to the whorl a 
somewhat shouldered appearance; varices continuous, fused at 
the suture line, set somewhat obliquely so that each longitudinal 
series describes about half a turn around the axis of the shell; 
intervarical spaces smooth with not even a suggestion of spiral 
sculpture. 

Aperture. — Aperture entire, sub-circular. Outer lip well rounded, 
margined by the terminal varix, which, in the type, is equal in 
size to the other varices of the whorl. Inner lip less strongly 
rounded than the outer and less heavily enameled. 

Dimensions. — Altitude, 6.0 mm. Maximum diameter, 3.0 mm. 

Type Locality. — Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Duplin Formation. 

Observations. — Though only a single specimen has been pre- 
served and that a mutilated one, yet the form seems sufficiently 
distinct to warrant description. The nearest of kin among the 
Epinonia of the area is, apparently, Epitonium sayana Dall. E. 
muldrowi may, however, be separated at a glance by the much 
heavier varices. 

Distribution. — Duplin Formation. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. 

Collections. — Johns Hopkins University. 

Melanella bartschi new species. Plate II, fig. 1. 

General Characters. — Shell imperforate, straight, quite large for 
the genus, elongate-conic in outline. Spire subulate, the body a 
little more than one-third the altitude of the entire shell. Whorls 
closely appressed, flattened, regularly increasing in size, approxi- 
mately 15 in number. Body evenly rounded in the adults, more 
or less obtusely angulated in the young and adolescents. Suture 
distinct but inconspicuous. 

Protoconch.— Apex broken in all available material. 

Sculpture. — External surface smooth, polished. 

Aperture. — Aperture holostomous, obliquely sub-ovate, moder- 
ately wide, acutely angulated posteriorly. Peristome not con- 
tinuous. Outer lip arcuate, feebly contracted directly in front 
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of the posterior suture, expanding again away from the suture, 
slightly patulous anteriorly. Columella quite strongly concave 
at the base of the body. Inner lip reflexed and fused with the 
heavy parietal wash. 

Dimensions. — Altitude, 16.0+ mm. Maximum diameter, 4.2mm. 

Type Locality. — Magnolia, Duplin County, North Carolina. 
Duplin Formation. 

Observations. — Melanella bartschi has been confused in the refer- 
ence collections with Melanella conoidea Kurtz and Stimpson. 
It is, however, double the size of M. conoidea, and has a relatively 
higher and more compressed body and fewer volutions in pro- 
portion to the altitude. The variation in relative dimensions is 
quite wide. The young are perfect little cones, — the sides of 
the spire sloping uniformly to the sharply angulated periphery 
of the body. 

We have the pleasure of naming the species in honor of Dr. 
Paul Bartsch, of the U. S. National Museum, who has so critically 
monographed the Melanellidce of the West Coast. 

Distribution. — Duplin Formation. Magnolia and the Natural 
Well, 1J miles north of Magnolia, Duplin County, North Carolina. 
Muldrow's Place, 5 miles southeast of Mayesville, Sumter County, 
South Carolina. 

Melanella bartschi is quite common in the Duplin of the Caro- 
linas. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Melanella magnoliana new species. Plate II, fig. 8. 

General Characters. — Shell imperforate, straight, of moderate 
size and moderately stout for the genus. Elongate conic in out- 
line. Spire subulate, the body a little more than one-third the 
total altitude. Whorls closely appressed, flattened, regularly 
increasing in size, 12 in number, including the protoconchal turns. 
Body whorl broadly rounded. Sutures distinct, even faintly 
impressed toward the apex. 

Protoconch. — Nuclear turns minute, not more than 2 in number, 
differentiated only by their very slight convexity. 

Sculpture. — External surface highly polished, entirely devoid of 
sculpture. 

Aperture. — Aperture holostomous, rather narrow, obliquely sub- 
ovate in outline, acutely angulated posteriorly. Outer lip feebly 
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contracted directly in front of the posterior suture, expanding 
again away from the suture, quite strongly reflexed and patulous 
anteriorly. Columella obliquely contracted at the base of the 
body. Inner lip widely reflexed, fused with the parietal callous. 

Dimensions. — Altitude, 7.5 mm. Maximum diameter, 2.5 mm. 

Type Locality. — Magnolia, Duplin County, North Carolina. 
Duplin Formation. 

Observations. — Melanella magnoliana is most closely allied, 
apparently, to Melanella eborea Conrad. It differs from the 
latter, however, in its rather more slender outline, more numerous 
whorls in proportion to the altitude, and the more widely 
reflexed, and patulous anterior portion of the aperture. 

Distribution. — Duplin Formation. Magnolia and the Natural 
Well, 1^ miles north of Magnolia, Duplin County, North Carolina. 
Muldrow's Place, 5 miles southeast of Mayesville, Sumter County, 
South Carolina. Waccamaw Formation. Walkers Bluff, Bladen 
County, North Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Strombiformis dalli new species. Plate II, fig. 5. 

Eulima (Leiostraca) rectiuscula Dall, 1890, Trans. Wagner Free Inst. Sci. 
Philadelphia, vol. iii, pt. i, p. 160 (ex parte). 

General Characters. — Shell imperforate, moderately tall and 
exceedingly slender. Altitude of body approximately one-half 
that of the entire shell. Whorls closely appressed, slightly flat- 
tened dorso-ventrally, feebly constricted at the suture lines, 10 to 
11 in number. Spire subulate, faintly undulated by the barely 
perceptible medial convexity of the whorls. Body evenly and 
very gently curved. Base and aperture very long drawn out. 
Sutures obscure. 

Protoconch. — Nuclear turns minute, probably 2 in number, 
differentiated only by their relative inflation. 

Sculpture. — External surface smooth, lustrous. 

Aperture. — Aperture holostomous, sub-ovate, acutely angulated 
posteriorly. Outer lip approximately vertical, patulous and feebly 
reflexed anteriorly. Inner lip oblique, reflexed, fused with the 
parietal callous. 

Dimensions. — Altitude, 9.8 mm. Maximum diameter, 1.95 mm. 

Type .Locality. — Caloosahatchie River, Florida. Caloosahatchie 
Formation. 
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Observations. — In 1889,* Dall referred to Eulima (Leiostraca) 
stenostoma Sars, a form collected off Fernandina, Florida. In 
1890 (see synonomy), he separated it under the name of Eulima 
(Leiostraca) rectiuscula and united with it some forms collected 
from the Caloosahatchie. The Tertiary shells are, however, quite 
distinct from the recent individuals in question: the whorls of 
the latter are much more numerous, — probably 15 in a perfect 
specimen of the Recent shell instead of only 11 or 10 as in the 
fossil, — and the spire includes fully two-thirds of the total altitude 
of the shell instead of not more than half of it. 

Distribution. — Yorktown Formation. \ mile below Suffolk water 
works dam, Nansemond County, Virginia. Duplin Formation. 
Natural Well, 1J miles north of Magnolia, Duplin County, North 
Carolina. Muldrow's Place, 5 miles southeast of Mayesville, 
Sumter County, South Carolina. Caloosahatchie Formation. 
Caloosahatchie River, Florida. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Caecum flemingi new species. Plate IV, fig. 5. 

General Characters. — Shell a gently arcuate tube, slightly smaller 
at the anterior end than at the posterior. 

Protoconch. — Protoconch not preserved. Plug ungulate — a min- 
ute, dextrally truncated cone set well to the right of the median 
vertical. 

Sculpture. — External surface smooth excepting for- microscopic- 
ally fine, irregular, incremental striae. 

Aperture. — Aperture oblique to the horizontal axis, — the margin 
faintly, but perceptibly, contracted. 

Dimensions. — Altitude, 3.8 mm. Diameter of aperture, 1.2 
mm. Diameter of posterior extremity, 1.0 mm. 

Type Locality. — Neill's Eddy Landing, 3 miles north of Cronley, 
Columbus County, North Carolina. Waccamaw Formation. 

Observations. — The only constant difference which separated 
Ccecum flemingi from Ccecum virginianum Meyer, of the York- 
town Formation, is the contraction of the anterior aperture. 
No trace of this is discernible in any one of the many Yorktown 
individuals examined, while, on the other hand, it is a diagnostic 
of every perfect adult from the Duplin and Waccamaw. The 
Yorktown forms, furthermore, run a little larger, and. perhaps 

* Dall, 1889, Bull. U. S. National Museum, No. 37, p. 126. 
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a little less arcuate. The greater dimensions will serve to 
separate C: flemingi from the only other unsculptured species 
of the Neocene of Virginia and North Carolina, the Ccecum glabrum 
of Montagu. 

The species is named in honor of the author of the genus. 

Distribution. — Duplin Formation. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. Wac- 
camaw Formation. NeilFs Eddy Landing, 3 miles north of Cron- 
ley, Columbus County, North Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Turritella duplinensis new species. Plate II, fig. 4. 

General Characters. — Shell a uniformly tapering pyramid, rela- 
tively more slender in the immature stages than in the adult. 
Volutions approximately 15 in number. Earlier coils prominently 
keeled at the periphery, the later trapezoidal, or slightly over- 
hanging. Peripheral angle approaching a right angle. Base flat- 
tened to slightly convex in the adult. Suture lines distinct, the 
later whorls somewhat constricted. 

Protoconch. — Protoconch small, smooth, twice-coiled, with 
slightly tilted tip. 

Sculpture. — Axial sculpture absent or restricted to faint, irregu- 
lar, incremental wrinkles on the later whorls of the adult. Spiral 
sculpture fairly constant for the genus; in a typical, half-grown 
individual, a single, well rounded primary, situated posterior 
to the suture line and strong enough to subcarinate the later whorls; 
secondaries 2 in number, as a rule, the One outlining the equatorial 
region of the whorl, the other a little behind it, the latter increasing 
in' prominence away from the apex, the former crowning the periph- 
ery of the earlier whorls, decreasing in relative elevation anteriorly; 
a tertiary intercalated about midway between the suture and the 
posterior secondary, and another directly in front of the primary 
and constituting the circumbasal lira of the ultima; quaternaries 
sub-equal, and separated by equal interspaces, 12 to 15 in num- 
ber, 3 between the posterior tertiary and the suture, 1 to 3 between 
the posterior tertiary and the posterior secondary, 3 or 4 between 
the two secondaries, 5 between the anterior secondary and the 
primary, 1 to 3 between the primary and the anterior tertiary 
and occasionally 1 or 2 between the anterior tertiary and the 
suture; basal lirae 15 to 20, the majority of them fine, but with 
coarser threads irregularly interspersed. 
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Aperture. — Aperture holostomous, sub-quadrate. Outer lip 
straight. Inner lip strongly arcuate. 

Dimensions. — Altitude, 24.0 mm. Maximum diameter, 6.5 mm. 

Type Locality. — Natural Well, Duplin County, North Carolina. 
Duplin Formation. 

Observations. — Turritella duplinensis bears a strong resemblance 
to the laterally compressed race of Turritella subannulata 
Heilprin. It is doubtless closely related and may be a precursor. 
It also suggests Turritella cequistriata Conrad in general outline 
and type of sculpture, although the latter is keeled at the median 
line of the volution, the lirations are broader, more nearly equal 
in size, and separated by linear interspaces. 

In the single adult form in the U. S. National Museum Collec- 
tion from the Cape Fear River, the systems have broken down 
and the lirse are numerous, equisized, irregularly alternating, 
and tending to concentrate on the anterior portion of the whorl. 
This suggests the possible identity with Turritella carolinensis, 
vaguely described and badly figured by Conrad in 1875.* It is 
probable, however, that the latter is characterized by a rela- 
tively broader base, and a consistently more uniform spiral sculp- 
ture. Conrad's type is not available, unfortunately, and it seems 
unwise to attempt to establish definite relationships between two 
species, one of which is so ill defined. 

Distribution. — Duplin Formation. Natural Well, 1J miles north 
of Magnolia, Duplin County, North Carolina. Muldrow's Place, 
5 miles southeast of Mayesville, Sumter County, South Carolina. 
Porter's Landing, Savannah River, Georgia. Waccamaw Forma- 
tion. NeilPs Eddy Landing, 3 miles north of Cronley, Columbus 
County, North Carolina. 

Turritella duplinensis is the most abundant and characteristic 
species of the Formation from which it has received its name. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Liotia (Arene) major new species. Plate IV, figs. 1, 3. 

General Characters. — Shell nacreous within. Large for the genus. 
Scalar-turbinate in outline. Spire moderately elevated, scalari- 
form. Body whorl well rounded, though pseudo-angulated by 
the prominence and position of the spirals. Whorls 6 in number, 

"Conrad in Kerr, 1875, Rept. Geol. Survey, North Carolina, Appendix A, 
p. 22, pi. iv, fig. 8. 
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including those of the protoconch. Suture lines distinct but not 
impressed. 

Protoconch. — Protoconch small and smooth, not sharply differ- 
entiated from the ccnch, twice-coiled. Initial turn quite highly 
inflated, immersed only at the tip. Succeeding volution increas- 
ing rapidly in diameter and gradually assuming the angular out- 
line of the whorls of the conch. Opening of conch indicated by 
the appearance of a faint sculpture and by the sharpening of the 
shoulder angle. 

Sculpture. — Axial sculpture absent excepting for incrementals; 
incrementals vigorous, oblique to the sutures, most conspicuous 
upon the shoulder at their intersection with the moniliform spirals 
and within the umbilicus. Spiral sculpture of coarse, heavily 
beaded lirae, 2 in number upon the earliest sculptured whorl, 
the one outlining the shoulder, the other midway between the 
shoulder and the anterior suture; a third lira which increases 
rapidly in prominence until near the aperture it almost, but not 
quite, equals those on either side, intercalated midway between 
them; a fourth non-annulate liration emergent from behind the 
posterior suture of the body whorl and outlining the anterior 
margin of the periphery. Base ornamented with 4 broad, flat- 
tened fillets, somewhat irregular in size and spacing, occasionally 
sulcated medially, and with a fortuitous secondary introduced 
behind the periphery. Umbilical carina very prominent, heavily 
annulated. 

Aperture. — Aperture entire, sub-circular in outline. Outer lip 
heavier, and more broadly arcuate than the inner margin, crenu- 
lated in harmony with the external sculpture. Pillar not rein- 
forced. Parietal wall heavily glazed. 

Umbilicus. — Umbilicus scalariform, profound, persistent to the 
apex of the spire, sculptured with indistinct spiral lirse and heavy 
incrementals. 

Dimensions. — Altitude, 5.7 mm. Maximum diameter, 8.7 mm. 
Diameter at right angles to the maximum diameter, 7.5 mm. 

Type Locality. — Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Duplin Formation. 

Observations. — Liotia major is much the largest of any of the 
Liotias recorded from the area under discussion, though not so 
large as Liotia shacklefordensis Olsson, the closely related York- 
town analogue. L. major differs from the common co-existent L. 
gemma in the development of strong basal spirals and in the 
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absence of a sutural channel and of any radial sculpture other 
than the incrementals. L. shacklefordevisis is higher relatively 
and differs in the details of the body sculpture. 

The shell is well protected by an outer percellanous covering, 
which, in the best preserved individuals, completely conceals 
the nacre within. The weathered shells are so highly iridescent, 
however, that they are -much more suggestive of Solariella than 
of Liotia. 

Distribution. — Duplin Formation. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. Not 
uncommon. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 
Pandora (Clidiophora) prodromos new species. Plate IV, figs. 9, 11, 12, 14. 

General Characters. — Shell of moderate dimensions, rather heavy, 
compressed. Inequivalve. Strongly inequilateral. Sub-quadrate 
in outline. Umbones very low and inconspicuous, often perforate, 
strongly anterior. Lunula not developed. Escutcheon persisting 
to the extremity of the posterior dorsal margin, sub-linear, sharply 
delimited. Anterior extremity broadly rounded. Posterior ex- 
tremity quite squarely truncate. Dorsal margin feebly convex. 
Ventral margin broadly arcuate. Submarginal carina outlined 
in the right valve by a linear sulcus, in the left by a sub-acute 
ridge. Anterior area very obscurely differentiated, occupying 
approximately one-third of the entire valve. 

Sculpture. — Radial sculpture not developed. Incremental sculp- 
ture somewhat undulatory on the early portion of the valve, 
laminar and crowded toward the ventral margin. 

Ligament. — Ligament internal, lodged, in the right valve be- 
tween the middle and posterior cardinals and, in the left valve, 
in a bilobed pit posteriorly produced along the dorsal margin. 

Dentition. — Hinge dentition robust. Anterior cardinal of right 
valve almost entirely obsolete. Middle cardinal elongate, rhom- 
bic, strongly and abruptly elevated. Posterior cardinal com- 
pressed, elongate-cuneate, wedging out dorsally. Anterior cardinal 
of left valve extending from the apex of the umbones to the anterior 
adductor scar, uniformly elevated, widening slightly toward the 
umbones. Posterior cardinal linear, inconspicuous, outlining the 
anterior margin of the resilial pit. 

Muscle Impressions and Pallial Line. — Adductor impressions 
small, slightly sunken, irregularly rotund, placed well up toward 
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the dorsal margin. Pallial line punctate, broadly arcuate, remote 
from the ventral margin. 

Dimensions. — Altitude, 33.0 mm. Latitude, 21.0 mm. Diam- 
eter, 6.0 mm. 

Type Locality. — Yorktown, York County, Virginia. Yorktown 
Formation. 

Observations. — Though Pandora prodromos does not occur at 
Mayesville, the species has been described in this paper in order 
to bring out the close relationship which apparently exists between 
the Tertiary Pandoras of the East Coast and the Recent. In the 
Recent, the sub-genus Clidiophora is represented south of the 
Hatteras axis by the delicate, alate little form, Pandora trilineata 
Say. The northern analogue, P. gouldiana Dall, is larger, heavier, 
and rudely rectangular in outline. The differences between the 
northern and the southern analogues have apparently been inherited 
from their Tertiary precursors, Pandora tuomeyi new species of 
the Duplin and Waccamaw faunas and Pandora prodromos of 
the Yorktown. P. prodromos is a little higher, relatively than 
P. gouldiana Dall, and the posterior margin is not so sharply 
constricted below the sub-marginal keel. The dentition of the 
Tertiary species is very much heavier than that of the Recent. 
The middle and posterior cardinals of the right valve and the 
anterior cardinal of the left are, in P. gouldiana Dall, compressed 
into little more than linear ridges, while in P. prodromos they are 
decidedly heavy and robust. P. prodromos is neither so large 
nor so heavy, however, as the co-existent P. crassidens Conrad; 
there is no trace retained of the linear radial sculpture which 
characterizes crassidens, and the dorsal portion of the anterior 
cardinal of the left valve is not expanded into a well defined flange 
as in Conrad's species. 

Distribution. — Yorktown Formation. Yorktown, York County; 
1§ miles north of Suffolk, 1J miles east of Suffolk, 1 mile northeast 
of Suffolk, 1 mile west of Suffolk, and \ mile below the water works 
dam at Suffolk, Nansemond County, Virginia. Tar Ferry, on 
Wiccacon Creek opposite Harrelsville, Hertford County, North 
Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Pandora (Clidiophora) tuomeyi new species. Plate IV, figs. 8, 10, 13. 

Pandora trilineata Say, 1856, Tuomey and Holmes, Pleiocene Fossils South 
Carolina, p. 76, pi. xx, fig. 13. 
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Not Pandora trilineata Say, 1822, Jour. Acad. Nat. Sci. Philadelphia, 1st 

ser., vol. ii, p. 261. 
Pandora (Clidiophora) trilineata Say, 1903, Dall, Trans. Wagner Free Inst. 

Sci. Philadelphia., vol. iii, pt. vi, p. 1519 (ex parte). 

General Characters. — Shell rather small, rather thin. Trans- 
versely alate in outline, slightly flexuous, compressed. Inequi- 
valve, but only to slight degree. Strongly inequilateral. Urn- 
bones very low, the apices usually perforate, strongly anterior 
but not terminal. Lunule absent. Escutcheon sub-linear, almost 
as long as the posterior dorsal margin, strongly angulated upon 
its outer border. Anterior end of valve sharply rounded or ob- 
tusely pointed. Posterior dorsal margin gently convex. Sub- 
marginal carinae very sharp, wider and more depressed posteriorly 
in the left valve than in the right. Ventral margin curving wing- 
like from the anterior expansion to the posterior rostrum. Margin 
in front of the rostrum contracted in the left valve by the ante- 
rostral depression. Right carina outlined by a linear sulcus. 
Anterior area between one-third and one-half the entire valve, 
differentiated only in the left valve, and then merely by a more 
or less obsolete, linear sulcus and the abrupt upcurving of the 
growth lines toward the front. 

Sculpture. — Radial sculpture usually absent even in the right 
valve. Incremental sculpture fine, irregular, often discontinuous, 
with no very pronounced resting stages. 

Ligament. — Ligament entirely enternal; lodged in the right 
valve, between the middle and posterior cardinals and, in the 
left valve, in a bilobed pit, posteriorly produced beneath the dorsal 
margin. 

Dentition. — Hinge dentition moderately robust. Anterior car- 
dinal of right valve obsolete. Middle cardinal compressed, rhom- 
boidal or hatchet-shaped. Posterior cardinal compressed, ob- 
liquely produced, often acutely pointed medially or ventrally. 
Anterior cardinal of left valve a moderately prominent ridge of 
uniform elevation extending from the umbones to a point just 
dorsal to the medial line of the anterior adductor. Posterior 
cardinal linear, inconspicuous, seated upon the anterior edge of 
the resilial pit. 

Muscle Impressions and Pallial Line. — Adductor muscle impres- 
sions slightly sunken, irregularly rotund. Pallial line punctate, 
non-sinuous, nearer the base anteriorly than posteriorly. 

Dimensions. — Altitude, 9.5 mm. Latitude, 21.0 mm. Semi- 
diameter (left valve), 2.0 mm. 
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Type Locality. — Walker's Bluff, Bladen County, North Carolina. 
Waccamaw Formation. 

Observations. — Pandora tuomeyi has apparently been confused 
with the recent Pandora trilineata Say, a rather smaller, and rela- 
tively lower species, more tapering in outline posteriorly. The 
most fundamental difference lies, however, in the dentition. In 
general, the cardinals of the recent species are the more compressed, 
the more produced, and the more sharply cut. In particular, 
the inner surface of the right valve of the Tertiary form, in front 
of the middle cardinal, is not thickened, but often feebly chan- 
nelled; the middle cardinal is hatchet-shaped or rhomboidal and 
shorter than the elevated laminar tooth of P. trilineata; the pos- 
terior cardinal is shorter, heavier, and less uniform in elevation, 
and the inequality between the two right cardinals is much more 
marked in the fossil than in the recent species. In the left valve, 
the resilial pit in tuomeyi is broader and less produced, and the 
cardinal upon its anterior margin, shorter and less sharp; the left 
cardinal in P. trilineata has strongly defined margins, bears a 
flange upon the dorsal half of its inner surface, and terminates 
ventrally near the dorsal end of the anterior adductor impression; 
the anterior cardinal of tuomeyi, on the other hand, suggests much 
more strongly a kinship to the sub-genus Kennerleyia; its anterior 
limit is often ill-defined, and the hiatus between such a tooth and 
the incurved and calloused surface of the anterior margins of 
Kennerleyia is not great; the cardinal in tuomeyi, furthermore, is 
not expanded dorsally into a flange, and is placed forward so that 
its ventral termination is at the medial line of the adductor im- 
pression. 

The young of Pandora carassidens Conrad, while similar in 
dentition, are relatively higher, less alate, heavier, and less com- 
pact in shell texture, and show a very much stronger tendency 
toward radial sculpture in the right valve. 

Distribution. — Duplin Formation. Darlington, Darlington 
County; Muldrow's Mills, 5 miles southeast of Mayesville, Sum- 
ter County, South Carolina. Waccamaw Formation. Walker's 
Bluff, Cape Fear River, Bladen County, North Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. Academy of Natural Sciences of Philadelphia. 

Strigilla eutykta new species. Plate III, figs. 4, 8, 10. 

General Characters. — Shell sub-orbicular, slightly oblique, in- 
equilateral, moderately inflated in the umbonal region. Anterior 
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end evenly rounded from umbone to base. Posterior end some- 
what obliquely produced and obscurely truncate dorsally, rounded 
laterally. Base very gently curved. Umbones inconspicuous, 
opisthogyrate, placed a little in front of the median line. Lunule 
rather narrow, clearly delimited, Escutcheon narrow, somewhat 
elongated. 

Sculpture. — External sculpture typical of the genus in general 
character. Posterior portion of the valve slightly depressed- but 
not angulated, sharply differentiated, however, by the discrepant 
ornamentation. Medial and anterior positions covered with fine, 
chiselled grooves which extend from the boundary line of the 
posterior area and from the ventral margin obliquely upward 
and forward to the umbones and anterior margin. Grooves of 
posterior area arranged in crowded concentric chevrons with a 
high apical angle directed toward the umbones. 

Ligament. — Enternal characters as in Sirigilla flexuosa Say. 
Ligament external, opisthodetic. 

Dentition. — Right valve armed with a very small, simple, an- 
terior cardinal, a much more prominent bifid posterior cardinal, 
and a strong, posterior and anterior lateral. Dentition of left 
valve reduced to a moderately stout anterior, and a very slender, 
laminar, posterior cardinal. Dorsal margins slightly modified to 
function as laterals. 

Muscle Impressions and Pallial Line. — Muscle impressions indis- 
tinct. Anterior somewhat more elongated than the posterior. 
Pallial line rarely discernible, its dorsal margin a low arch extend- 
ing from the ventral boundary of one adductor to the ventral 
boundary of the other, rising a little higher in the left valve than 
in the right, but not even in its maximum elevation overreaching 
the medial line of the adductors. 

Dimensions. — Altitude of type, 10.7 mm. Latitude, 11.0 mm. 
Semi-diameter, 3.3 mm. Altitude of other figured individuals, 
10.1 mm.; 8.7 mm. Latitude, 10.5 mm.; 9.3 mm. Semi-diameter, 
2.8 mm.; 2.2 mm. 

Type Locality. — Walker's Bluff, Cape Fear River, Bladen County, 
North Carolina. Waccamaw Formation. 

Observations. — Representatives of this species have formerly been 
included under Strigilla flexuosa Say. Say's type is not avail- 
able at present nor does he give a specific locality. From a com- 
parison of his description and the recent material in the reference 
collections in the National Museum, it seems probable that the 
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type eomes from off the eastern coast of Florida or from the Baha- 
mas. These forms are more convex than Strigilla eutykta, more 
inequilateral, less rounded, and shorter anteriorly, and are sculp- 
tured posteriorly with a fine zigzag grooving instead of the elongated 
cone-in-cone of the new species. There is a considerable degree 
of variation among the recent forms, but the characters hold 
constant for any one general locality. In the shells from off the 
west coast of Florida the sculpture is approximately uniform over 
the entire valve. It is possible that even among the recent faunas, 
the species has not been sufficiently restricted. The species fig- 
ured on Plate iv, fig. 9, is from Cape Florida, Catalogue Number 
93380 of the U. S. National Museum Collection. 

Distribution. — St. Mary's Formation. 2\ miles northwest of 
Williamston, Martin County, North Carolina. Dublin Forma- 
tion. Natural Well, 1^ miles north of Magnolia, Duplin County; 
4 miles north of Lumberton, 2 miles below Lumberton, 4 to 5 
miles below Lumberton, Fairmont (Ashpole), 1J miles northeast 
of Fairmont, Robeson County; Lake Waccamaw, Columbus 
County, North Carolina. Muldrow's Place, 5 miles southeast 
of Mayesville, Sumter County, South Carolina. Marks Head 
Marl. Porter's Landing, Screven County, Georgia. Waccamaw 
Formation. 4 miles south of Elizabethtown on Hammond Creek, 
and at Walker's Bluff on the Cape Fear River, Bladen County; 
NenTs Eddy Landing, 3 miles north of Cronley, Columbus County, 
North Carolina. Caloosahatchie Formation. Caloosahatchie River 
and Shell Creek, Florida. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. The Academy of Natural Sciences of Philadelphia. 

Donax cuneola new species. Plate III, figs, l, 3. 

General Characters. — Shell small, ventricose, inequilateral, cune- 
ate. Umbones posterior, opisthogyrate, inflated and fairly con- 
spicuous for the genus. Anterior margin obliquely truncated. 
Posterior margin rounded. Base line straight or very slightly 
contracted in front of the posterior keel which is clearly denned, 
as a rule, by an elevated ray. Anterior area often feebly differ- 
entiated by an ill-defined rostrum. 

Sculpture. — Radial sculpture fine and faint, much more con- 
spicuous in forms from which the periostracum has been eroded. 
Basal serration sharp. 

Ligament. — Ligament short, external, opisthodetic. 
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Dentition. — Hinge heavy for the genus and astonishingly variable 
within the limits of the species. Anterior cardinal of the right 
valve laminar, almost or entirely obsolete, the posterior trigonal 
and very strong. Cardinals of the left valve equal size and fairly 
strong. Laterals heavy, two in number in each valve. 

Muscle Impressions and Pallial Line. — Anterior muscle impres- 
sion rather small, cuneate, rounded ventrally. Posterior muscle 
impression rotund. Pallial line and sinus often obscure, the sinus 
very broad and deep, partially confluent ventrally with the pallial 
line. 

Dimensions. — Altitude, 6.4 mm. Latitude, 10.0 mm. 

Type Locality — NeilPs Eddy Landing, Columbus County, North 
Carolina. Waccamaw Formation. 

Observations — The most closely allied species is Donax emmonsi 
Dall. From this form, Donax cuneola is separated by the higher, 
more tumid umbones, the more oblique anterior, the more rounded 
posterior and the straighter ventral margin, the faintly indicated 
anterior angulation, the more strongly differentiated posterior 
area, and the heavier, more compact hinge teeth From Donax 
fossor Say, it is distinguished by the relatively greater altitude, 
the more nearly central umbones, and the less produced anterior 
margin. 

Distribution. — Yorktown Formation. Yorktown, York County; 
1 J miles northeast of Suffolk, Nansemond County, Virginia. Dup- 
lin Formation. 4 miles northeast of Fairmont, Robeson County, 
North Carolina. Muldrow's Place, 5 miles southeast of Mayes- 
ville, Sumter County, South Carolina. Waccamaw Formation. 
Walker's Bluff, Cape Fear River, Bladen County; NeilPs Eddy 
Landing, 3 miles north of Cronley, Cape Fear River, Columbus 
County, North Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. The Academy of Natural Sciences of Philadelphia. 

Macoma carolinensis new species.. Plate III, figs. 5, 6, 7. 

General Characters. — Shell thin. Inflated. Irregularly ovate, 
with a very feeble posterior flexure. Slightly inequivalve, the 
right valve a little higher than the left. Inequilateral. Anterior 
dorsal slope gentle, merging gradually into the broadly rounded 
anterior end. Posterior end blunt. Anterior dorsal and ventral 
margins usually converging at a very low angle in the right valve, 
parallel in the left. Posterior dorsal margin declining much more 
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rapidly than the anterior. Ventral margin approximately straight 
medially, slightly upcurved distally. Umbones low, opisthogyrate, 
situated a little behind the median line. 

Sculpture. — External surface smooth except for feeble incre- 
mental. Faint traces of radial color markings also visible. 

Ligament — Ligament external, opisthodetic, seated on a narrow 
and elongated nymph. 

Dentition. — Dentition as in Macoma virginiana Conrad. An- 
terior cardinal of the right valve simple and stout. Posterior bifid 
and relatively slender. In the left valve a bifid, relatively heavy 
anterior, and a simple, sub-laminar posterior cardinal. 

Muscle Impressions and Pallial Line. — Interior faintly striated 
radially. Anterior muscle impression elongated. Posterior semi- 
elliptical. Pallial sinus deep, projected more than two-thirds of 
the distance forward toward the anterior margin, confluent ven- 
trally with the pallial line for about one-half its length, its dorsal 
margin, in the right valve, bowed upward perceptibly beneath 
the umbones; in the left valve, apparently much more nearly 
parallel to the base. 

Dimensions. — Right valve. Altitude, 12.3 mm. Latitude, 18.2 
mm. Semi-diameter, 4.3 mm. Left valve, of another individual. 
Altitude, 12.5 mm. Latitude, 19.5 mm. Semi-diameter, 3.3 mm. 

Type Locality. — Darlington, South Carolina. Duplin Forma- 
tion. 

Observations. — Macoma carolinensis is the analogue in the Neo- 
gene south of the Hatteras axis of Macoma virginiana and its sub- 
species conradi north of the axis. It is rather higher, less 
flexuous, and more nearly equilateral than either of the former, 
both by reason of the more nearly central umbones and the greater 
similarity of the anterior and posterior extremities. The posterior 
dorsal margin of M. carolinensis has a uniform, fairly steep slope, 
while that of M . virginiana is slightly contracted directly behind 
the umbones, then obliquely produced at a very low angle. The 
posterior lateral margin of the former is rounded into the slightly 
upturned base, that of the latter, obscurely truncated and its ven- 
tral margin more strongly recurved. The pallial sinus in both spe- 
cies varies quite widely but that of carolinensis is, on the average, 
more profound, and more strongly arched beneath the umbones. 

The species is rare in the Duplin and Waccamaw Formations of 
North and South Carolina. 
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Distribution. — Duplin Formation. 2 miles below Lumberton, 
Robeson County, North Carolina. Darlington, Darlington Coun- 
ty; Muldrow's Place, 5 miles south east of Mayesville, Sumter 
County, South Carolina. Waccamaw Formation. Mrs. Guion's 
marl pit, Cape Fear River, Columbus County, North Carolina. 

Collections. — U. S. National Museum. Johns Hopkins Uni- 
versity. The Academy of Natural Sciences of Philadelphia. 

Mulinia magnoliana Dall. Plate III, fig. 2. 

Spisula (Hemi?nactra f) magnoliana Dall, 1898, Trans. Wagner Free Inst. 
Sci. Philadelphia, vol. iii, pt. iv, p. 899, pi. xxvii, fig. 29. 

Original Description: — " Shell small, equilateral, somewhat com- 
pressed, with small, little-elevated, pointed, adjacent beaks; sur- 
face smooth except for lines of growth and a feeble angulation ex- 
tending backward from the umbo to the lower posterior margin; 
ends nearly equally rounded, the posterior slightly more pointed, 
the base moderately and evenly curved; pallial sinus small, angular, 
very short; hinge normal, feeble, with short, granulose laterals. 
Lon. 17, alt. 11, diam. 7 mm." Dall, 1898. 

Type Locality. — Magnolia, Duplin County, North Carolina. 
Duplin Formation. 

Observations. — In the Unique valve, which was selected as the 
type of Spisula magnoliana Dall, the cardinal margin has been 
broken away, and the edges so perfectly rounded by erosion, 
that all traces of the characteristic ligamentary attachment of 
the Mulinia have been obliterated and replaced by a pseude- 
Spisuloid attachment. This fact was established by the exam- 
ination of fresh individuals in which the septum had been recently 
chipped away. 

The subspecies is separated from the closely related protean con- 
gesta by the lower, more regularly oval and elongate valves, the less 
prominent umbones and the short, rather heavy laterals. 

Distribution. — St. Mary's Formation. South Quay, Nansemond 
County, Virginia. 3^ miles below Palmyra Bluff, Halifax County; 
8 to 9 miles south of Greenville, Pitt County; 1 mile north of 
Castoria, Greene County, North Carolina. Yorktown Formation. 
Rock Landing, Craven County, North Carolina. Duplin Forma- 
tion. 10 miles south of Clinton, Sampson County, Natural Well, 
| mile north of Magnolia, Duplin County; 2 miles below Lumber- 
ton, Robeson County, North Carolina. Muldrow's Place, 5 miles 
southeast of Mayesville, Sumter County, South Carolina. Bruns- 
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wick River bed, Brunswick, Glynn County, Georgia. Waccamaw 
Formation. Walker's Bluff, Bladen County, NeilPs Eddy Land- 
ing, 3 miles north of Cronley, Columbus County, North Carolina. 
Collections. — U. S. National, Museum (type, Catalogue Number 
115080). Johns Hopkins University. 

Explanation of Plates I, II, III and IV. 

Plate I. — Fig. l.—Drillia precursor n. sp. (X8) 
Fig. 2. — Drillia tricatenaria Conrad. (X4) 
Fig. 3. — Drillia sumterensis n. sp. (X4) 
Fig. 4. — Mitra dalli n. sp. (X8) 
Fig. 5. — Alectrion neogenensis n. sp. (X5) 
Fig. 6. — Alectrion neogenensis (X5) 
Fig. 7. — Mitromorpha mitrodita n. sp. (X7) 
Fig. 8. — Mitra dalli n. sp. (X7) 
Fig. 9. — Cancellaria tabulata n. fep. (X2) 
Fig. 10. — Phos sloani n. sp. (X3) 

Plate II. — Fig. 1. — Melanella bartschi n. sp. (X3) 

Fig. 2. — Anachis sumterensis n. sp. Apical view. (X10) 

Fig. 3. — Anachis anomala n. sp. (X6) 

Fig. 4. — Turritella duplinensis n. sp. (X2) 

Fig. 5. — Strombiformis dalli n. sp. (X6) 

Fig. 6. — Anachis sumterensis n. sp. (X8) 

Fig. 7. — Anachis styliola n. subsp. obsoleta. Type. (X4) 

Fig. 8. — Melanella magnoliana n. sp. (X8) 

Fig. 9. — Anachis styliola n. subsp. obsoleta. Stout form. (X4) 

Fig. 10. — Epitonium muldrowi n. sp. (X8) 

Fig. 11. — Asiyris communis n. subsp. carolinensis. (X3) 

Fig. 12. — Anachis styliola n. subsp. obsoleta. Stout form. (X4) 

Plate III. — Fig. 1. — Donax cuneola n. sp. Exterior of right valve. (X3) 

Fig. 2. — Mulinia magnoliana Dall. Interior of left valve. After Dall. 

(X2.5) 
Fig. 3. — Donax cuneola n. sp. Interior of right valve. (X3) 
Fig. 4. — Strigilla eutykta n. sp. Exterior of right valve of type. (X4) 
Fig. 5. — Macoma carolinensis n. sp. Exterior of right valve of type. ( X3) 
Fig. 6. — Macoma carolinensis n. sp. Interior of right valve of type. ( X3) 
Fig. 7. — Macoma carolinensis n. sp. Interior of left valve. (X3) 
Fig. 8. — Strigilla eutykta n. sp. Interior of left valve. (X4) 
Fig. 9. — Strigilla flexuosa Say. Exterior of left valve. (X4) 
Fig. 10. — Strigilla eutykta n. sp. Interior of right valve. (X4) 

Plate IV. — Fig. 1. — Liotia (Arene) majom. sp. Profile. (X4) 
Fig. 2. — Urosalpinx phriknos n. sp. Apical view. (X6) 
Fig. 3. — Liotia (Arene) major n. sp. Basal view. (X4) 
Fig. 4. — Urosalpinx phriknos n. sp. (X2) 
Fig. 5. — Caecum flemingi n. sp. (X6) 
Fig. 6. — Urosalpinx phriknos n. sp. Profile of apex. (X6) 
Fig. 7. — Uvosalpinx phriknos. Apertural view. (X2) 

Fig. 8. — Pandora (Clidiophora) tuomeyi n. sp. Interior of right valve. ( X2) 
Fig. 9. — Pandora (Clidiophora) prodromos n. sp. Exterior of right valve. 

.(XI) 
Fig. 10. — Pandora (Clidiophora) tuomeyi n. sp. Exterior of left valve. (X2) 
Fig. 11. — Pandora (Clidiophora) prodromos n. sp. Exterior of left valve. 

.(XI) 
Fig. 12. — Pandora (Clidiophora) prodromos n. sp. Interior of right valve. 

.(XI) 
Fig. 13. — Pandora (Clidiophora) tuomeyi n. sp. Interior of left valve. ( X2) 
Fig. 14. — Pandora (Clidiophora) prodromos n. sp. Interior of left valve. 
(XI) 
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